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Introduction
This paper analyzes charges 1 incurred under the Medicare program for inpatient hospital, SNF, and HHA care on an episode or per case basis. In this study, an episode of illness begins with admission to a hospital and ends with a discharge from a hospital, SNF, or HHA. Thus, we studied four types of episodes: (1) episodes involving only inpatient hospital care, (2) episodes involving hospital and SNF care, (3) episodes involving hospital and HHA care, and (4) episodes involving hospital, SNF, and HHA care. This research was made possible through the construction of a new data set, one which includes information on 20 percent of all aged and disabled persons who received Medicare Hospital Insurance (Part A) benefits in 1976. We adjusted the data in this report to reflect universe counts of the entire Medicare population. This paper addresses four questions. First, what reimbursable services do Medicare beneficiaries receive for an episode of illness? What are the charges associated with these services? Second, do Medicare beneficiaries who use post-hospital SNF or HHA, or both types of benefits use fewer hospital care services? Third, what patient characteristics influence the utilization of these three services? Fourth, does a beneficiary's census division of residence influence the probability of receiving post-hospital services?
The first section of this paper provides a framework for analysis and discusses the role of these three services under the Medicare program. The second section describes the data and methodological issues associated with this study. The third section presents the findings and their interpretation. The final section discusses limitations of the findings and directions for further research.
Background
There has been a plethora of research on factors influencing the utilization of health care services. Studies have generally been limited to one institutional setting, such as the hospital or nursing home, and have not considered the relationship between these health care services and the care provided in other settings. For example, certain patients may have shorter hospital stays merely because they were transferred to nursing homes for treatment of their conditions. These studies also generally analyze factors influencing the cost per unit of service or the length of stay. However, the cost to treat a patient for a condition is due to a combination of both of these factors. Thus, an analysis of health care costs should not only include several institutional providers but should also consider the trade-off between the length of stay and the cost per unit of service.
This episode of illness approach 2 is particularly important in the study of Medicare beneficiaries because these people often consume a variety of health care services that are not limited to one institutional setting for the treatment of medical problems. Furthermore, since current legislation is directed toward reducing expensive hospital stays by substituting less expensive care, it is imperative to know what services are presently being provided to measure the influence of new policies.
This study takes a retrospective approach to charge per episode of illness to analyze charges incurred under the Hospital Insurance (HI) program of Medicare. This program offers a controlled amount of inpatient hospital, SNF, and HHA benefits to its 27 million aged and disabled beneficiaries. This study examines the influence of demographic characteristics on the utilization and charges incurred for an episode of illness under the HI program in 1976. The demographic variables studied are: age, race, sex, mortality status, surgical indication, primary hospital discharge diagnosis, and census division of residence. The relative influence of the price and quantity of services provided in an area is used to explain the large variations found in the per capita episode charges. This paper reflects the first analysis of health care use which includes a link of inpatient hospital, SNF, and HHA care. The utilization and the charges incurred for each type of service are compared to determine the influence of the demographic characteristics on the charge per case. An issue underlying these charge comparisons is one of substitution of posthospital SNF and HHA care benefits for inpatient hospital care. This issue cannot be reasonably addressed in this paper because the Medicare program reimburses for only the skilled care that beneficiaries receive for an episode of illness, and it is likely that they also receive care under other payment sources. Furthermore, only 4 percent of the total $12.8 billion paid in reimbursements in 1976 under the HI program were made for SNF and HHA care, suggesting that only a small degree of substitution can actually be occurring under this program. Thus, the charge comparisons presented here should not be construed to suggest the relative cost-efficiency of certain program services.
An Episode of Illness Defined
The average charge per episode of illness 3 or average charge per case is the primary dependent variable. It consists of charges for inpatient hospital, SNF, and HHA care that a patient incurs for the treatment of an illness within certain time constraints. An episode of illness may include multiple hospitalizations, SNF stays, and HHA visits.
The definition of an episode of illness used here was refined to account for the health status of the Medicare population. Unlike the general population, Medicare beneficiaries often suffer from chronic conditions and multiple diseases. For example, a Medicare beneficiary with diabetes may also have several other conditions associated with old age, such as arthritis or heart disease. Therefore, stringent criteria were adopted to separate different incidents of a chronic illness as well as different illnesses that a beneficiary may have in a year's time.
The episode of illness definition used here is based upon Federal reimbursement regulations, with the implicit assumption that these regulations were appropriately adhered to in the provision and reimbursement of care. Three conditions required for Medicare Part A reimbursement were incorporated into this definition. First, a beneficiary of post-hospital SNF and HHA care must be receiving care for the same illness that was treated in the previous hospital stay. Second, these SNF or HHA services must be preceded by three or more days of hospitalization. Third, a maximum of 28 days may elapse between hospital or SNF discharge and appropriate placement in an SNF or HHA.
3
The charge per episode of illness and charge per case are used interchangeably.
Here are the decision rules that characterize an episode of illness:
1. Hospital stays separated by less than 15 days are part of the same hospital episode of illness. Stays separated by more than 14 days define different episodes. 2. Combinations of stays in hospitals, SNFs, and/or HHAs related to the same illness and separated by less than 29 days are treated as part of the same episode of illness. Stays separated by more than 28 days demarcate separate episodes. These decision rules were chosen for several reasons. First, since Medicare beneficiaries often have chronic conditions, their disease state is unlikely to have changed for a majority of the cases if they require rehospitalization within two weeks time. Second, research performed by the Social Security Administration on Medicare services combining hospital and SNF stays used 14 days as the time period to separate multiple hospitalizations when constructing episodes. Third, we compared the hospital discharge diagnoses to the SNF and HHA admission diagnoses, and to other hospital discharge diagnoses for the same episode of illness. We found that a large majority of the cases had the same or related diagnostic conditions for the same episode of illness. Since a 1977 Institute of Medicine study found some discrepancies in the diagnostic coding when they reabstracted hospital bills, we considered the high association between diagnoses justification for this rule. Fourth, we evaluated the decision rules using different parameters, by comparing diagnoses and dates of services for a sample of 500 persons. It was found that the rules were not sensitive to minor changes in the decision rules.
In conclusion, we justify the episode of illness definition used in this study for several reasons. Most importantly, the definition relies on Federal reimbursement criteria which influenced the provision of the care received. This definition also accounts for the chronic disease conditions that Medicare beneficiaries may have by allowing multiple hospitalizations, SNF stays, and HHA visits to be included in the same episode. Likewise, the definition also recognizes that beneficiaries may have several medical problems related to the same illness. Finally, the definition reflects the Medicare program's emphasis on episodic care due to its limitation on benefits and requirements for skilled care. Thus the episode of illness, as defined here, incorporates factors that influence care provided and the health status of the beneficiaries.
Sample Selection and Data Source
The data set used in this study was constructed from several Medicare statistical files that are maintained by the Health Care Financing Administration (HCFA). These files are generated for administrative purposes so that current information is available on bills submitted to the program for provided services and on the providers of these services. Many of these Medicare files are samples of the beneficiaries who received services. The same sample selection technique is used each year, which allows an analysis of time series relationships. We merged several files by the provider and beneficiary identification numbers to construct a 20 percent sample of all aged and disabled Medicare beneficiaries who received services in calendar year 1976. We also included SNF and HHA care data for 1977, so that episode data would be complete for hospital discharges that occurred late in 1976. We eliminated SNF and HHA data that were not associated with a hospital discharge for years 1976 and 1977 from the analysis. Since Part A of Medicare requires three or more days of hospitalization before admission to an SNF or HHA for reimbursement purposes, the number of the eliminated records was small. We also eliminated a small number of SNF and HHA records from the file because of one of the following circumstances: the beneficiary used only Medicare Part B home health benefits, which do not require hospitalization; the beneficiary was discharged from a hospital in 1975, began receiving SNF or HHA or both kinds of services in 1976, and thus had a 1975 episode of illness; the beneficiary was discharged from a hospital in 1977 and thus had a 1977 episode of illness. Most of the eliminated records fell into the last category.
The procedure for merging the data involved a three-stage process (Figure 1 ). First, we merged bill and provider data for each type of service. Second, we merged these newly combined files by the patient identification number, so that all the hospital, SNF, and HHA information for each beneficiary was together. Third, we created episode records, using the decision rules cited previously. We also created a subsidiary file from these data by randomly selecting a 1 percent sample of persons from the intermediary summary file and then combining these data on a person basis. We used this file to generate estimates on the number of persons who received care.
These HCFA files are subject to sampling and non-sampling errors. The sampling errors arise because a sample rather than the whole population was studied. Care was taken in our analysis and interpretation of the study results to consider this sampling variability and the potential errors in the presented estimates. The reliability of these estimates is presented in Technical Note C at the end of this article. The non-sampling errors occur because the Medicare files used to create the episode data set are only about 97 percent complete. As previously mentioned, episodes with incomplete data were eliminated from the file, so the missing information is unlikely to significantly influence the findings presented here. Table 2 shows that episodes that involved post-hospital care were 60 to 76 percent more expensive, depending on the type of episode, than Type I episodes. 4.4 1.6 100.0 Figure 2 depicts the distribution of charges by type of charge and by episode. Inpatient hospital charges account for the greatest percentage of charges by episode. Episodes involving post-hospital care have larger hospital charges than those that do not involve such care. This difference is greatest for Type IV episodes, where hospital charges are three times greater than for Type I episodes. It is possible that the great charges that accrue in Episode Type IV are, in part, because of the medical risks associated with changes in the patient's environment.
The large differences in hospital charges per episode reflect the greater number of hospital days of care per case received by beneficiaries who use post-hospital care. As shown in Table 2 , the number of hospital days per episode is largest for persons who receive all three types of services, and lowest for those who use only hospital care. Persons with Types II and III episodes consume, on the average, more than twice as many hospital days of care per episode as those with Type I episodes (11.1 days). This finding is consistent with a Medicare study which showed that post-hospital SNF patients had longer lengths of stay while they were in the hospital than non-SNF users (Gornick, 1975) .
SNF covered charges per episode also vary by type of episode. SNF care is involved in episodes Type II and Type IV. Table 2 shows that the SNF average covered charge for Type IV episodes is $1,581, over $400 greater than for Episode Type II. Likewise, Type II episodes use 23.9 SNF-covered days on the average, while Type IV episodes use 27.9 days. Thus, episodes that involve all three types of care use more SNF services than those episodes involving hospital and SNF care.
The HHA charges per episode follow the same pattern as seen with the SNF covered charges per episode. The average HHA charge per episode for Type III episodes is $597, $67 less than for Type IV episodes. Likewise, Type III users consume an average of 22.5 visits per episode, while Type IV users consume 27.9 visits on the average. Therefore, on a per episode basis, episodes that involve post-hospital SNF and/or HHA care are more expensive than episodes that do not involve such care. Furthermore, episodes that involve all three types of care use more services of each type than all the other types of cases. This finding should not suggest that home health and skilled nursing facility care are not cost-efficient alternatives to hospitalization. Rather, it suggests that individuals who use post-hospital care are likely to require more services, and are likely to have more severe illnesses, on the average, than patients who do not use post-hospital care. However, it is also possible that some of the post-hospital care that is received is a complement instead of a substitute, to the inpatient hospital care used. Therefore, an analysis of the patient characteristics by type of episode must be made to determine if these groups are significantly different in terms of their expected demand for health care services. This type of analysis will follow in the next section.
Age Group by Type of Episode
The characteristics of persons who use the four different types of episodes vary by age group. Persons with Episode Type II have the highest median age, 80 years, while the median age for Type IV users is 77 years, 75 years for Type III users, and 71 years for Type I users. These differences in median age by episode are relevant in comparing charges by type of episode and are helpful in describing the charge variations previously shown. Numerous studies have documented that a correlation exists between age and the use of and expenditures for health care services (Fisher, 1980; Shannas and Maddox, 1976; Davis and Reynolds, 1975 generally because of an increase in functional impairments (Wan, 1975) and disability (Berg et al, 1970) with age, and because older persons tend to have medical complications that require more complex treatment and longer recuperative time. This study also shows that average total charges generally increase somewhat with age. Table 3 also shows, however, that average charges within an episode decrease with age. This paradox can partly be explained by the distribution of episodes by age group. Table 4 shows that with increasing age, there are relatively more expensive episodes or episodes involving post-hospital care. The average hospital covered charges and hospital ancillary charges also decrease slightly with age within an episode, while the number of hospital stays per episode do not significantly vary within an episode. These facts suggest that, within an episode, the quantity of services received decreases with age. Two possible characteristics of the aged population could explain this result. First, with increasing age, more persons are likely to be domiciled in nursing homes as private pay or Medicaid patients. These persons are likely to receive Medicare benefits only when they have an acute complication of a chronic illness that is being treated in the nursing home. Second, with increasing age, medical procedures that would be attempted on younger persons are not performed, due to the high risks associated with such treatments (for example, surgery). It is also possible that some medical procedures would not be attempted because the "treatment is not worth the cure" for persons of advanced age. The average SNF covered charges and covered days of care per episode do decrease somewhat with age. This relationship is probably due to: the greater number of deaths with increasing age, resulting in shorter SNF stays; and the likelihood that with increasing age, persons are likely to be receiving only a portion of their nursing home benefits from Medicare, and are more likely to be private pay patients, Medicaid SNF beneficiaries, or intermediate care facility (ICF) beneficiaries.
The average HHA charges and number of visits per case do not significantly vary by age within an episode for the Medicare population. However, a 1979 study of HHA care episodes (Kurowski et al) showed that the use of HHA care increases with age. Although the two studies analyze different population groups, it is likely that the Medicare program, with its skilled care requirement, is paying for only a portion of the HHA care that is utilized by the aged population for an episode of illness.
Thus, the Medicare program's emphasis on skilled care probably results in fewer available benefits within an episode as age increases.
Race by Type of Episode
As shown in Table 5 , average total charges per episode vary by race. This relationship is consistent when controls are also made by age, sex, and census division of residence. Whites generally have lower average charges per episode than all other races. Whites also have lower hospital covered charges, SNF covered charges, and HHA charges per episode than all other races. However, whites have more episodes per capita than all other races as seen in Table 6 . A number of factors could explain these charge differences. First, aged persons of all other races (nonwhites) received lower reimbursements under Medicare for physician services than whites received. In 1975, aged white persons were reimbursed an average of $135 per beneficiary for physician services, while aged nonwhite persons were reimbursed $98 per beneficiary (Gornick et al, 1980) . This suggests that the high charges incurred by nonwhites for inpatient hospital, SNF, and HHA care are partially offset by reimbursements for physician services. Second, data from the Health Interview Survey (1976) (1977) showed that nonwhites reported disabilities (as measured by Limitations in Major Activities) at a rate 9 to 12 percent greater than whites (Butler et al, 1980) . This suggests that more persons of all other races may have more severe illnesses than whites have. Third, Medicare beneficiaries of all other races may have a lower access to care than whites (Davis, 1975) , suggesting that nonwhites who receive care are apt to be more in need of services (Table 7) .
Sex of Beneficiary by Type of Episode
The use of medical services differs with the sex of the beneficiary. Total charges for services are higher for women than men because there are more aged women than men in the United States. However, men have more episodes per capita and more episodes involving only hospital care than do women, as seen in Table 8 . Men also have higher hospital covered charges and higher hospital ancillary charges than do women, yet receive fewer days of hospital care. This suggests that men have more intensive hospital stays than women. These differences in utilization by the sex of the beneficiary can be partially explained by nursing home utilization rates. Elderly women reside in nursing homes at nearly twice the rate of men, leaving a more healthy female noninstitutionalized population (Table 9) .
Women, as expected, use more SNF and HHA care. Over 60 percent of the episodes that include posthospital care involve women. Women also have higher SNF and HHA charges. Thus, men's episodes of illness (at all ages and for all census divisions) involve relatively more hospital care and less post-hospital care than women's. This relationship is probably due to family and community supports. Since women have a longer life expectancy than men, they are more apt to be widowed and living alone than their male counterparts (Butler et al, 1980) . Elderly men who are not living alone, however, live with elderly wives. Although it is possible that when two elderly persons are living together, neither is capable of caring for (Butler et al, 1980) . (See Table 10 .)
Mortality Status by Type of Episode
A patient's mortality status was measured at the time of discharge from the hospital or SNF and we found that it varied by the type of episode of illness. Episodes that involved post-hospital care were more likely to terminate with death of the beneficiary than those involving only hospital care. Thirty-two percent of the Type II episodes ended in the death of the beneficiary, compared to 8 percent for all episodes. These data suggest that persons who use post-hospital care are likely to have more severe conditions, especially since they are generally older than persons who use only hospital care. (The mortality status from an HHA was not available, and there is likely to be a slight under-reporting of the number of deaths in Episode Types III and IV.) (See Table 11 .) The average charge per episode is also significantly greater for episodes that end in death. As Table 12 shows, episodes that terminate with the death of the beneficiary have average charges per episode that are 53 percent greater than for all other episodes. These larger average charges per episode are a result of a larger number of hospital days of care used, larger hospital charges, and larger hospital ancillary charges incurred. However, the average SNF and HHA charges per episode for these cases that end in death are lower than for those that do not. These facts suggest that persons whose medical conditions became life threatening were transferred from the HHA or SNF to a hospital and thereby have shorter post-hospital care stays and incur smaller SNF and HHA charges.
Surgical Indication by Type of Episode
A surgical procedure performed in the hospital is generally associated with higher charges. Table 13 shows that episodes that involve surgery result in charges that are generally over 40 percent greater than for those episodes that do not involve surgery. However, there is no significant difference in the distribution of surgical cases by type of episode. This suggests that the presence or absence of surgery in the hospital does not influence the probability of receiving post-hospital SNF or HHA care, although surgery does influence the charges for care.
Hospital Discharge Diagnosis by Type of Episode
We analyzed the most common primary hospital discharge diagnostic categories. These categories are from the diagnostic coding methodology developed by Yale University which was used to construct Diagnosis Related Groupings (DRGs). This measure uses the Eighth Revision of the International Classification of Diseases Coding (ICDA-8) for a patient's primary discharge diagnosis that is found on the Medicare enrollment files to partition patients into groups with similar attributes to explain variations in some dependent variable. The DRG system also uses other patient descriptors to classify patients, but we studied only the diagnostic groups that they developed.
We analyzed the diagnosis by type of episode to highlight the differences in utilization by type of episode. It is not an adequate case mix control, and we do not suggest that certain mixes of services are more cost-efficient than others. There are major problems associated with using diagnosis as a case mix measure. One is its lack of specificity in describing the extent and type of disability affecting the patient in his or her current status (CBO, 1977; Jones, 1974) . The same diagnosis may also result in several functional levels and behavior patterns, depending on other patient characteristics (Linn, 1974) . Long-term care studies have also suggested that functional status is more strongly correlated with the cost of health care 
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than a patient's diagnosis (Maddox and Douglass, 1973; Piland, 1978) . Furthermore, many patients in this study had multiple diagnoses, which further complicates the use of this measure. Thus, the discussion of hospital discharge diagnosis is presented here as a descriptive tool; a more vigorous case mix control which uses this variable in conjunction with others will appear in our follow-up study.
Despite these limitations, it should be noted that the utilization of post-hospital care varies by the hospital discharge diagnosis. As shown in Table 14 , some diagnostic groups are associated with a low level of post-hospital care. These include most heart conditions, hernias, and gall bladder, bile duct, and prostate diseases.
Other diagnostic groups are associated with a relatively high utilization of post-hospital care. Included in this group are fractures, cancer, diabetes, and cerebrovascular ailments. Thus, a patient's diagnosis is one factor which influences the types of care used. 
Census Division
The Medicare program was designed to operate throughout the nation with a uniform package of benefits. However, there are great area-wide differences in the use of services because of the availability of services and local provider practice patterns. Total hospital, SNF, and HHA charges per capita for all episodes of illness vary significantly by census division, reflecting substantial area-wide variations in utilization and charges. In 1976, these total charges per capita varied from a minimum of $543 in the West South Central Division, 16 percent below the national average, to a maximum of $798 in the Middle Atlantic Division, 23 percent above the national average.
The distribution of episodes also varies markedly by census division, as shown in Table 15 . Type II episodes of illness account for a substantial percentage of the total per capita charges in the Pacific (14 percent), the New England (10 percent), and the Middle Atlantic (10 percent) divisions. Type III episodes of illness account for a substantial percentage of total per capita charges in the New England (17 percent) and the Middle Atlantic (14 percent) Divisions.
These variations in the total per capita charges are a function of both the number of episodes per capita and the average charges per episode of iliness. Areas with a large number of episodes per capita tend to display both a low total charge per capita and fewer episodes involving post-hospital SNF and HHA care (Table 16 ). An inverse relationship (r = -.75) exists between the total per capita charges and the number of episodes per capita by census division. These facts suggest that large charges per capita occur because of large average charges per episode, rather than a high per capita episode rate.
As expected, average charges per episode of illness varied widely by census division. As shown in Table 17 , the average charge per episode in the Middle Atlantic Division is $2,980, 94 percent greater than in the West South Central Division. One way to explain these large variations in average charges per episode is to analyze the variations in price and quantity of services provided. 
Variations in the Price of Services
Although it is widely acknowledged that the price of institutional medical care services varies significantly by area, no comprehensive index of price variations is available to measure these differences. However, a crude input price adjustment can be made by comparing payroll costs per full-time equivalent worker (excluding fringe benefits) within an area to the national average. Since payroll costs account for a large percentage of institutional care pricesapproximately 50 (or more) percent for hospital and SNF care and approximately 80 percent for HHA care-a price adjustment for these differences would control a large degree of the geographic variation in price. This input price adjustment is made by dividing total payroll costs by the number of full-time-equivalent employees in community hospitals and comparing this value to the national average. This price index assumes that average salaries in SNFs and HHAs parallel, on a relative basis, those for community hospitals in the same area. It also assumes that the price of non-wage inputs varies in the same relative manner as the wage inputs in a census division and that output prices are a function of input prices. As shown in Table 17 and Table 18 , differences in the area input price index tend to parallel differences in charges per episode. This indicates that at least a portion of the variations in charge per episode is due to differences in input prices or wages. For example, the input price of medical care services in the Middle Atlantic Division is approximately 40 percent greater than in the East and West South Central Divisions. Thus, input price factors are significant in comparing average charges per episode. 
Variations in the Quantities of Services
The quantity of services provided also varies by census division. Since it was not possible to directly measure the quantity of services provided, we developed a table of indices of the quantity of services per episode. These indices are the residuals of the average charges after the input price index has been applied. They are based on charges so that the relative price differences between the three different studied services are accounted for. Thus, hospital care receives a higher weight than SNF and HHA care.
This quantity index reflects both the volume of contacts with beneficiaries and the intensity of service of these contacts; it cannot separate the relative influence of these two factors. Thus, although a region may display a low level of beneficiary contacts, the quantity index may be high, due to the high intensity level of the services provided. Table 19 shows that the indices of quantity of services vary by census division and by type of episode. The quantity of service level is greater for episodes that involve all three types of care and lowest for episodes that involve only hospital care. By census division, New England, Middle Atlantic, East North Central, and Pacific Divisions show the highest levels of quantity of services provided (Table 20) . 
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In conclusion, the per capita charges per episode vary significantly by census division. The determinants of such variations are the number of episodes per population group, the average input price of medical care services in the area, and the variation in the quantity of services provided for an episode of illness. A division by division summary follows which highlights some of these factors:
The New England Division is characterized by relatively high prices and quantities of services per episode but an episode rate below the national average. A large proportion of New England episodes involves some post-hospital care (16 percent), especially home health agency visits (11 percent) compared to the respective national averages of 9 percent and 6 percent.
The Middle Atlantic Division has the highest prices, highest quantity indices, and the lowest episode rate of all divisions. These factors combine to give this division the highest per capita charge per episode which is primarily because of the high quantity index. The division is also characterized by a relatively high incidence of post-hospital care episodes (13 percent) and home health agency care episodes (9 percent).
The East North Central Division has an episode rate, quantity index, and price index that slightly exceed the national average. These factors yield a per capita institutional charge amount which is higher than the national average. Post-hospital care comprises about 8 percent of all episodes, slightly below the national average.
The West North Central Division shows a very high episode rate which is offset by low prices and quantities resulting in per capita expenditures well below the national average. This area also has posthospital care use rates (5 percent) that are well below the national average.
The South Atlantic Division has an episode rate and quantity index that are the same as the national average. However, its input price index is below the national average, which accounts for its lower per capita institutional charges. Its post-hospital episode rate is somewhat smaller than the national average, although its home health care episode rate is about the same.
The East South Central and West South Central Divisions are characterized by very high episode rates but low quantity indices and very low input prices. The latter two factors offset the high episode rate and result in the lowest per capita charge rates of all divisions. These areas also have low rates of post-hospital care utilization.
The Mountain Division has episode rates equivalent to the national average, but input price and quantity indices are somewhat lower, resulting in per capita charge rates below the national average. The posthospital episode rates for both SNF and HHA care are slightly below the national average.
The Pacific Division shows episode rates below the nation's, but the quantity index is slightly higher and the price index is much higher. The latter two factors combine to yield a per capita charge rate that exceeds the nation's. The area is characterized by a very high SNF episode rate (8 percent of all episodes) compared to the national average (4 percent) and a relatively high HHA episode rate (6.4 percent) compared to the nation (5.8 percent).
For more detailed information on the area-wide variation in average charges, refer to Table 21 , which presents estimates on a State basis.
Summary of Findings
This study found that a majority (76 percent) of the users of Medicare Hospital Insurance benefits had one episode of illness in 1976. An overwhelming majority (90.9 percent) of these 7.5 million episodes did not involve Medicare post-hospital SNF and/or HHA care. Those episodes of illness that did include post-hospital care were substantially (53 percent) more expensive than episodes involving only hospital care. A large percentage of this charge differential by episode is due to a longer length of hospital stay and more frequent hospitalizations by users of posthospital care. We also found that beneficiaries who used a combination of all three services-hospital, SNF, and HHA care-for an episode of illness consumed more of each type of service than all other beneficiaries. However, an analysis of the beneficiaries' demographic characteristics suggests that persons who use post-hospital care generally differ, on the average, from those who use only hospital care. We found that persons who use post-hospital SNF or HHA care are likely to be female, to have cancer, diabetes, fractured bones or a central nervous system or vascular system disease, and to be older than those who use only hospital care. We also found that the average charge per case decreases as age increases within an episode, suggesting that with increasing age persons are more likely to receive care under other payment sources due to Medicare's skilled care requirement. In addition, we found that episodes involving post-hospital care were more likely to end in the death of the beneficiary. The greatest percentage (32 percent) of deaths were associated with Episode Type II.
The data also show that a beneficiary's area of residence greatly influences the amount and type of care received. Persons who are domiciled in the New England, Middle Atlantic, and Pacific Census Divisions are more likely to receive post-hospital care than persons who live elsewhere in the United States. These persons also incur among the highest per capita institutional charges in the United States because of the higher average charges found in these areas. Part of this variation in institutional charges per capita is explained bv the high input price index (estimated by the level of wages in an area) found in these areas, and in some cases by the high quantity of services index. The quantity index was derived as the residual of the charges after the input price index was applied. We found that the quantities of provided services were greatest in the New England, Middle Atlantic, East North Central, and Pacific Census Divisions. Despite these findings that associate high charges with post-hospital care episodes by demographic characteristics, an adequate case mix control was not applied here and no definitive statement can reasonably be made concerning the financial feasibility of substituting post-hospital SNF and HHA care for inpatient hospital care. The next phase of this study will apply more vigorous case mix measures to make charge comparisons between the four different types of episodes within the limitation of the data set.
Discussion
In this paper, we presented a descriptive analysis of the charges incurred under the Medicare HI program in 1976 for an episode of illness. Although our data are national in scope and can provide base-line data for other studies, great limitations in this data set severely restricted the analysis and interpretation of the findings presented here. Most importantly, the Medicare episode charges are only a portion of the costs incurred to treat program beneficiaries.
Episodes It is generally believed that some Medicare SNF beneficiaries may remain in nursing homes as private pay patients or as Medicaid recipients. Thus, the presented data represent only the highly skilled care that beneficiaries receive for an episode of illness. Although Medicare HI benefits are likely to represent a large part of the services received during an episode of illness, we cannot reach conclusions concerning the cost-efficiency of the three services studied. For example, the finding which showed that episodes involving only hospital care are least expensive could, in part, be due to the presence of other funding sources which permitted the provision of care.
This study was also limited because of the absence of variables in the data set which are expected to influence the utilization and cost of health care. Previous studies have documented that factors such as income (Newhouse and Phelps, 1973a) , educational attainment (Grossman, 1972) , private health insurance coverage, (Newhouse and Phelps, 1973b) , and the level of family or community support (Butler et al, 1980) , influence the type and cost of care used.
Furthermore, because of the direct relationship between the severity of the case mix and the cost of care, measures of functional status , psychosocial status (Pfeiffer, 1975; Eisdorfer, 1977) , or multilevel patient assesment tools (Jones et al, 1974; Denson and Jones, 1976) would also have been useful in making cost comparisons. Unfortunately, these variables are not available in the data set used here, which limits the study to a descriptive account of charges and utilization under the Medicare program.
Despite the limitations of the available data, the study findings show that the services used under Medicare for an episode of illness vary dramatically. This area clearly requires further study to determine if the expenditures made for these services are appropriate. Most importantly, the ability of post-hospital care service to substitute for inpatient hospital care needs to be examined in light of current legislative initiatives. The study findings cannot make a conclusive statement on this issue, yet they suggest factors which influence the utilization of inpatient hospital, SNF, and HHA care.
In conclusion, an increase in the number of aged persons requiring medical care services can be predicted from demographic trends. Since concomitant public expenditures for these services can also be anticipated, research to better understand the relationship between the different types of services that persons receive for an illness is required to enhance the formulation of public policies. On the basis of our research, three general areas for further study appear to be particularly important. First, theoretical models of the use of medical care that include several institutional providers and payment sources (especially Medicaid) need to be developed. These models should incorporate refined notions of the Interrelationship of case mix, quality, and cost of care. Empirical testing of such models should naturally follow.
Second, an analysis of the decision-making factors that influence the selection of services for an episode need to be developed.
Third, a comparative study of costs incurred on a per case basis should be conducted. It should include costs of food and housing, and the opportunity costs for family caretakers. Our analysis of Medicare episodes of illness showed that episodes involving post-hospital SNF or HHA services were associated with higher reimbursable charges, but other information is needed to determine the total cost for an episode of illness and the factors influencing the need and demand for these services.
Technical Note A Medicare Charges
The dollar values presented in this paper represent charges that providers bill for services. These charges include deductible and coinsurance payments and fees for non-covered services that the beneficiary must assume and interim reimbursements paid by the Medicare program. Some of these charges may be disqualified for payment of any kind if the charges exceed the cost of supplying the service. This determination is made on a reasonable cost basis by the fiscal intermediary who also approves the interim reimbursements. At the end of the provider's fiscal year, these interim reimbursements are adjusted to compute the costs of the provided services. The final costs to the Medicare program are generally greater than the interim reimbursements and less than the submitted charges. For hospital and skilled nursing facility care, interim reimbursements are usually adjusted upward within 3 to 5 percent to reflect retroactive payments resulting from final cost settlements. This adjustment generally varies between 5 to 10 percent for HHA care, depending on the type of HHA. These adjustments to the charge and reimbursement information are inherent in all the data presented in this paper and do not significantly alter the findings and conclusions made.
Technical Note B
The concept of an episode of illness as developed in this study has some definite advantages in making charge comparisons between three different types of health care services. First, it recognizes the trade-off between the length of stay and the cost per unit of service. Thus, we can make a reasonable cost comparison between a hospital stay of two days costing $200 per day and an SNF stay of four days costing $50 per day. Second, it links a patient's utilization of services across different types of institutional providers and shows the different types of services received for a particular illness. This allows a comparison of cases involving hospital and HHA care versus cases involving hospital and SNF care.
Third, an episode of illness allows a comparison of episodes that involve the same types of services but different numbers of each type. For example, a comparison could be made between an episode that involves three days of hospital care and 10 days of SNF care and one that involves five days each of hospital and SNF care.
Fourth, an episode of illness can detect the shift in service utilization characterized by different groups. Thus, it would be possible to distinguish between groups with similar demographic characteristics that differ in their use of post-hospital care. For example, if all people over 85 years old had the same hospital length of stay but some used posthospital care while others didn't, an episode of illness could detect this difference in population subgroups.
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In conclusion, the concept of an episode of illness can demonstrate the many interactions between different services in the provision of care that individual cost per service studies have been unable to relate.
The concept also has some disadvantages for analyzing health care cost and utilization. First, unless the same definition of the episode is used, it would be difficult to compare the results presented here with findings from possible future studies. Second, many of the long-term care services provided to the aged population are not designed as "cures" for an illness but are rather intended to maintain a level of functional ability. Third, the analysis and interpretation of the results on a per case basis are difficult because of the many factors influencing the pattern of health care delivery in the United States. However, the advantages of a per case analysis of Medicare charges clearly outweigh the disadvantages, leading us to adopt the episode concept.
Technical Note C Reliability of Estimates 1
The data used in this paper are estimates based on a 20 percent sample of the enrolled population and hence are subject to sampling variability. Tables A through F will enable the reader to obtain approximate standard errors for the estimates in this paper. The standard error is primarily a measure of sampling variability-that is, of the variation that occurs by chance because a sample rather than the whole population is used. To calculate the standard errors at a reasonable cost for the wide variety of estimates in this paper, it was necessary to use approximate methods. Thus, these tables should be used only as indicators of the order of magnitude of the standard errors for specific estimates.
The sample estimate and an estimate of its standard error permit us to construct interval estimates with prescribed confidence that the interval includes the average result of all possible samples (for a given samoling rate).
To illustrate, if all possible samples were selected, each of these were surveyed under essentially the same conditions and an estimate and its estimated standard error were calculated from each sample, then:
• Approximately 2/3 of the intervals from one standard error below the estimate to one standard error above the estimate would include the average value of all possible samples. We call an interval from one standard error below the estimate to one standard error above the estimate a 2/3 confidence interval.
• Approximately 9/10 of the intervals from 1.6 standard errors below the estimate to The average value of all possible samples may or may not be contained in any particular computed interval. But for a particular sample, one can say with specified confidence that the average of all possible samples is included in the constructed interval.
The relative standard error is defined as the standard error of the estimate divided by the value being estimated. In general, small estimates, estimates for small subgroups, and percentages or means with small bases tend to be relatively unreliable. The reader should be aware that some of the estimates in this paper may have high relative standard errors. Estimated Episode 50,000 70,000 100,000 200,000 300,000 500,000 700,000 1,000,000 2,000,000 3,000,000 5,000,000 7,000,000 Standard Error   580  680  820  1100  1400  1800  2100  2500  3600  4400  5600  6600 
